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] MHdopmaumu




3BYKOBAA NH®OPMALIUA

3BYyKOBbIe KoriebaHus (BOmnHbI) — MEXaHUYECKUE

konebaHus, YacToTa KOTopbIX NexmT B npegenax ot 20 go
20 000 Iw.

3BYKOBbI€
UHdpa3Byk KonebaHus YneTpasBykK

4

\ 20 My 20 000 Iy

CBowucTBa:

*3BYK - NPOAOSIbHadA BOSIHa;

‘pacnpoCcTpaHseTCs B yNpyrnx cpeaax (Bosayx, Boaa,
pasnu4yHblie MeTannbl U T.4.);

*MEET KOHEYHYO CKOPOCTb.




EanHuvua
rPOMKOCTM 3BYKa -
neunben (ob)
(necartaqa yacTb

bena).
Has3BaHa B YecCTb
AnekcaHgpa ['paxema
benna, nsobpertatens
TenedgoHa.

XAPAKTEPUCTUKW
3BYKA

® 2POMKOCMb 38YKa — 3aBUCUT OT

amnnnTyabl konedbaHnn. Yem donbLue
amnnmTyga kornebaHumn, TeM rpomMmye
3ByK_ sound_high_low.swf

e @bicOma 38yKa — OlpeaenseTcs

4acTOTOM KONeBaHMM BO3AY XS auet o

® CKOpoCmb 38YKa —  CKOPOCTb

pacnpocTpaHeHns BOMH B cpefe.

e memMbp 38yka — OKpacka 3BYKa,

3aBuUCALLAA OT WCTOYHMKA 3BYKa
(Ckpunka, podanb, rmTapaun t.4.).
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3aBUCUMOCTb (POMKOCTU N BbICOTbl TOHA 3BYKa OT
MHTEHCNBHOCTU U HaCTOTblI 3ByKOBOﬁ BOJIHbI



YPOBHUTPOMKOCTU 3BYKA
OT PA3HbIX UCTOYHUKOB

CnokownHoe abixaHue

LLlenor

LLlenecT nuctbeB
[lepenucTbiBaHWe raser
OOGbIYHbIV WYM B JOME
[Mpnbown Ha Bepery

PasroBop cpegHeun rpOMKOCTH
[pOMKMI pa3roBop

@ PabGotatoLmin nbinecoc

[loe3n B MeTpo
KoHLEepPT poK-My3biku
Packat rpoma
PeakTuBHbIN OABUraTernb
BbicTpen us opyaud
Bornesow nopor

He BocnpuHumaeTcs
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1. 3BykoBast uHpopManus
2. BpemeHHas AUCKpeaAUTALIUS 3ByKA

3. HacToTa IMCKpeauTAlluH
4. InyOuHa KOAMPOBAHMA 3BYKA
5. KauecTBO OLIM(PPOBAHHOIO 3BYKA

6. 3ByKOBBIE pPeIaKTOPbI




MOCObBbI NMPEAOCTABJIEHUA 3BYKA

[ AHAJIOTOBBIH ]

donsnyeckas BenminHa
NpUHMUMaET BECKOHEYHOE
MHOXEeCTBO 3Ha4YeHumn, npuyem
OHU U3MEHSAOTCA HENPEPLIBHO.

AHanorosbIi 3BYK

Bpems

[ JAuCKpeTHBIN ]

domnaunyeckas BennymHa
NPUHUMAET KOHEeYHoe
MHOXXECTBO 3Ha4YeHUU, Npuyem
OHWN N3MEHSITCA

ckaykoobpasHo.

t LUudposoi 3ByK

! L BpeMs

-

BuHunoBasa naacTUHKa
(3ByKOBasi LOPOXKa N3MeHAET
CBOIO OOPMY HEMPEPBLIBHO)

AyanoKomMnakT-auck
(3ByKOBas AOPOXKKa COAEPKUT
Yy4acCTKM C pa3HOW oTpakatoLleu
CMOCODOHOCTbIO)




BpemeHHasi
oduckpemu3auyusi -
970 pa3bueHune
HenpepbIBHOM
3BYKOBOW BOJHbI
Ha oTAerbHble
MarieHbKkue
BPEMEHHbIE Y4aCTKN,
npuyem ang
KaXxoro yyacTtka
yCTaHaBIIMBaEeTCS
ornpeneneHHas
BENUYMHA aMNnnTyabl.

BPEMEHHAA
OUWCKPETU3ALUA
3BYKA

AA(1)

AN
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- ipoueccC 3aMeHbl pealribHbIX 3HaA4€HUN CUTHATla

KBAHTOBAHUE

NPUGNMKEHHbIMKN C ONpeaereHHON TOYHOCTbHO.
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BUTPIWUT (bitrate) - ypoBeHb KBaHTOBaHUSA, 06bEM MHGOPMaLIUK B €AUHNLLY
BpemeHnu (bits per second). To ecTb, Kakoe KONUYeCTBO MHPOPMaLINK O KaXKaou

CEeKyHAe 3annucu Mbl MoXXeM notpatutb. MIamepsietcsa B butax (bit).




METOO AMINYNIbCHOI'O
KOOUPOBAHUA

I AAanEmE ™m 1 A

A
/\\

Wcxoausin curHan

A

XpaHumasa uHpopmayus

A

Bocnpon3soauMbIA cUrHan

>ode Modulation)

3ByKOBas MHPoOpMaLMA XpaHUTCA B
BUAOE 3HAYEHNUN aMNNTYAObl, B3ATbIX
B onpeneneHHbie MOMEHTbI BpeEMEHMU
(T. . "3AMepeHna NPoBOOATCSH
«MMMynbCcamMmn»).



OLUUNDPPOBKA 3BYKA

[1ns oundpoBKM 3BYKa UCMOSMb3YIOTCA CrieunaribHblie YCTPOMCTBA: aHanoro-
uucdpoBomn npeodpasoBarens (ALIM) v uncpo-aHanoroBbIn
npeoo6pasoBarens (LIAl).

38ykoeou

Jnekmpuyeckul

uughposou
Komnestrep  cuzHan AkycTuyeckas

cucrema
Anekmpuyeckut Anekmpuyeckut Anekmpuyeckut
aHanoz208biu yughposou aHanoz208slu
cuzHan cuzHan cuzHan 33YK030U

cuesHan




NMYBUHA
AONCKPETU3ALUU
U 3BYKA (I) -
9TO KONIMYECTBO
NHdopmauuu,
KOTOpoOe
Heobxoanmo
Ons KognpoBaHUgA
OVUCKPETHbIX
YPOBHEN
POMKOCTHU
LMJOPOBOIro 3ByKa.

XAPAKTEPUCTUKW
OLUNDPPOBAHHOI'O
3BYKA

N — KOnmM4ecTBO YPOBHEWN IPOMKOCTU
| - rmybuHa KkognpoBaHuA

m [lycTb rnybuHa kogupoBaHUs 3BYyKa
cocTaBnseT 16 6uToB, Torga KonnMyecTBo
YPOBHEN rPOMKOCTIN 3BYyKa PaBHO:

N=2/=21°=65536

m B npouecce koanpoBaHus Kaxxgomy
YPOBHIO F[POMKOCTM 3BYyKa NpucBanBaeTCs
cBoW 16-O1TOBBLI ABOUYHbBIN KOA,
HauMeHbLUEMY YPOBHIO 3BYKa OyaeT
COOTBETCTBOBATb KO/
0000000000000000, a HanbonbLEMY
-1111111111111111.



3BYKA

A
o LWar anckperunsauum

AAFARNICFVIU I VIV
OLUNDPPOBAHHOIO
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samplerate) - yacTtoTa

(

OANCKpEeTM3aLnm (Unu YactoTa CIMMNINPOBaHMA) -
YyacToTa B3ATUSA OTCHETOB HEMPEPLIBHOMO BO

A

nT
BPEMEHM CuUrHana npu ero AnckpeTusaummn (B

YaCTHOCTW, aHanoro-umMgpoBbIM

npeodpasoBaTenem

Camnnpa

=1/c
1000 /c

1My

3a OgHYy cekyHay.
1kly

POMKOCTHU 3BYKaA




KAHECTBO OLUUM®POBAHHOI'O
3BYKA

T mybuHa YacToTa
P P KOOUpPOBaHUA | OUCKpeTU3auuu

TenedoHHas 8 out no 8 kl'y
CBSI3b

CpegHee ontunnle out 8-48 kly
Ka4yecTBO

3By4yaHue CD- 16 out 0o 48 kl'u
ancka

Uem BbiLLe Ka4eCcTBO LMdPOBOro 3Byka, TemM bonbLue
MHPOPMAaLIMOHHBLIN 0OBEM 3BYKOBOro hanna.




OBbEM AYOANODAUIIA

V=i*m*t*Kk
V - 00beM 3BYKOBOIO (paiina,
i - NIyOMHA KOJAMpPOBaHMS 3BYKa,
m - 4acTOTa JUCKPETU3AIINH 3BYKa,
t - IIUTEIBHOCTh 3By4YaHus (paua,

K - KOoJIM4eCcTBO KaHAIOB 3BYYAHH:I

(pexxuM MOHO k= 1, ctepeo k= 2)




NMpumep. OueHnTe MIHOOPMaLMOHHBIN OOBHLEM
BbICOKOYECTBEHHOIO cTepeoaygmodanna
ONNTENBbHOCTbBIO 3BYyYaHUda 1 MUHYTa, ecnu "rmybmnHa”
KoOMpoOBaHUA 16 OUT, a yacTtoTa guckpeTmsaumm 48 ki u.

NHdopmMauUnoHHbIM 06bEM 3BYKOBOro panna
ONUTENBHOCTLIO B 1 CEKYHAOY PaBEH:
16 6T * 48 000 * 2 =1 536 000 OUT = 187,5 KOauT

OTO 3HAYUT, YTO OUTPENT UIN CKOPOCTb
BOCNpon3BeaeHNs AomkHa bbiTb paBHa 187,5 kunobanT B

CEKYHAY.

NHdopmMaunoHHbIM 06bEeM 3BYKOBOIro dpanna
ONUTENBHOCTbLIO 1 MUHYTA paBeH:
187,5 Kbaut/c * 60 c = 11 Moaur



PepakTtnpoBaHue
3BYKa - 310 Nntoboe 3To
npeobpasoBaHuE.

PEOAKTUPOBAHUE
3BYKA

*O4yncTka oT LWymMoB

-PasgeneHue ctepeo-3anncu Ha aea
pa3nuU4yHbIX anna:

* MukinpoBaHuMe 3ByKa
*HanoxeHne adpdPeKTOB



3BYKOBbIE PEOAKTOPDI

m 3BYKOBble peaKTopbl MO3BOSISAT U3MEHSATb Ka4eCTBO
LIMPPOBOro 3B8yka 1 06bLeM 3ByKOBOIo (pansia nyTemMm n3aMeHeHus
4YacTOTbl AUCKPETU3aumn 1 rnyouHbl KOAUPOBaHUS.

m  OuundpoBaHHbLIN 3BYK MOXHO COXPaHSATb 0e3 cxxaTusi B 3BYKOBbIX
dannax B yHuBepcansHom doopmare WAV unm B popmate co
cxkatnem MP3.

m [lpn coxpaHeHnn 3ByKa B popmartax Co cxxaTnem
oTObpacbIBalOTCS "M3ObLITOYHbIE" A1 YENTOBEYECKOIro BOCNPUATUS
3BYKOBbIE YaCTOTbl C Manown MHTEHCUBHOCTLI), COBNagaoLLmne no
BPEMEHU CO 3BYKOBbIMM YacTOTaMu C OOSbLLION
MHTEHCUBHOCTLIO. [1pMeHeHmne Takoro dpopmaTta no3BonseT
C)KMMaTb 3BYKOBbIE€ hbannbl B AECATKU pas, 0aHaKO NMPUBOAUT K
HeobpaTumom notepe nHopmaummn (dannsl He MOryT ObITb
BOCCTaHOBMNEHbI B NepBOHa4YanbHOM BMUAE).




OOPMATDbI 3BYKOBbIX
OAUIIOB

WAVE (.wav) - Hanbornee LMPOKO pacrnpocTpaHEHHbIN popmar.
Ncnonbayetca B OC Windows Ans XpaHeHUs 3ByKOBbIX dansos.

MPEG-3 (.mp3) - Hanbonee nNonynsapHbIn Ha CEroAHSALWLHUA OEHb
doopmaT 3BYKOBbIX (pannos.

MIDI (.mid) - cogep>xaTt He caM 3BYK, a TONbKO KOMaHabl And
BOCMNpou3BeaneHns 3Byka. 3ByK CUHTE3NPYETCS C NOMOLL b0 FM- unu
WT-cuHTE3A.

Real Audio (.ra, .ram) - paszpaboTaH ang Bocnpon3BedeHnsi 38yKa B
Internet B pexxume pearibHOro BpemMeHw.

MOD (.mod) - My3blKarbHbIM doOpMaT, B HEM XpaHATCSA obpasubl
oundpoBaHHOIO 3ByKa, KOTOPbIE MOXHO 3aTEM UCMOSIb30BaTh KakK
LWabnoHb!l 4Ns tHAMBUAYanbHbIX HOT.




3agayun:

3apaya N°1. NogcuutaTts 06beM daiina ¢ 10 MMHYTHOWM peYybio 3anMcaHHOro C
yactoTton agnckpetnsaunm 11025 Ny n paspsgHocTbio koaa (rnybuHa 3Byka/pasmep
ayamo obpasua) 4 6uta Ha 1 nsmepeHue

- YTO HaM HY>KHO BbIYUCNUTL B AaHHOM 3agadve?
- MHdpopmaumoHHbIN 06beM 3BYKOBOro doanna
- Kak Mbl MOXkem ero Hantn? no ¢hopmyne: V=m=*t*i*k
Ham Hy>XHO nepeBecTn eAnHNULIbI U3BMEPEHNS, MUHYTbI B CEKYHAbI.
daHo:

mt =10MuH,

mm=11025Ty,

mi = 46uTa

mHantu:

mV -7
PeweHue:

mV=v*t*i*k=600cek*11025Ty*4 6uta*1=26460000 (6uT) =3307500
(6anT) = 3229, 98 (K6) = 3,15 (M6)

mOTBeT: 3,15 (MO)



PelwunTte 3apgadvy B TeTpaau:

3apava N°2. [Nogcuntatb Bpems
3BYy4YaHusi 3ByKOBOro panna oobLemom
3.5 MbawuT, cogepkaLlero
cTepeo3annucb C YacToTOMU
anckpetusaumm 44 100 My v rmybumHon
3ByKa 16 our.




